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EXPERIMENTAL SUMMARY 1988 
N a t i o n a l  S u b t e r r a n e a n  C l o v e r  I m p r o v e m e n t  Programme 
P . G . H .  N i c h o l s ,  P l a n t  Breeder 
J .  T i t t e r i n g t o n ,  Technician 




P r o j e c t  T i t l e :  N a t i o n a l  S u b t e r r a n e a n  C l o v e r  I m p r o v e m e n t  Programme 
Locations: 
T r i a l  88PE27 - U n i v e r s i t y  F i e l d  S t a t i o n ,  S h e n t o n  Park. 
T r i a l  88WH43 - Wongan H i l l s  R e s e a r c h  Station. 
A ims  a n d  Objectives: 
T h e  p r o j e c t  a i m s  t o  d e v e l o p ,  b y  b r e e d i n g  a n d  s e l e c t i o n ,  b e t t e r  a d a p t e d  and 
m o r e  p r o d u c t i v e  l o w - o e s t r o g e n  c u l t i v a r s  o f  s u b t e r r a n e a n  c l o v e r  f o r  a r a n g e  of 
e n v i r o n m e n t s  i n  s o u t h e r n  A u s t r a l i a .  T h e  programme i s  a c o l l a b o r a t i v e  o n e  with 
t h e  U n i v e r s i t y  o f  W e s t e r n  A u s t r a l i a  a n d  c o n s i s t s  o f  t w o  p h a s e s :  ( i )  early 
g e n e r a t i o n  s e l e c t i o n ,  w h i c h  i n v o l v e s  s e l e c t i n g  v a r i e t i e s  s a t i s f y i n g  primary 
s e l e c t i o n  c r i t e r i a ;  a n d  ( i i )  f i e l d  e v a l u a t i o n  o f  a d v a n c e d  l i n e s ,  w h i c h  is 
c o n d u c t e d  b y  t h e  D e p a r t m e n t s  o f  A g r i c u l t u r e  i n  e a c h  S t a t e  a n d  c o - o r d i n a t e d  by 
t h e  P l a n t  B r e e d e r .  T h e  f i r s t  p h a s e  i s  c o n d u c t e d  a t  t h e  U n i v e r s i t y  Field 
S t a t i o n  (UFS)  a n d  i s  c o n t i n u e d  u n t i l  t h e  F7 o r  F8 g e n e r a t i o n ,  w h i l e  the 
l a t t e r  c o n s i s t s  o f  2 o r  3 s t a g e s ,  e a c h  l a s t i n g  2 - 3  years. 
B r e e d i n g  m a t e r i a l  i s  d i v i d e d  i n t o  t h e  f o l l o w i n g  g r o u p s ,  o n  t h e  b a s i s  of 
m a t u r i t y  a n d  subspecies. 
( i )  Group  1 .  E a r l y  m a t u r i t y  ( r a n g e  a p p r o x i m a t e l y  c v .  N u n g a r i n  t o  cv. 
D a l i a k )  - s u b s p e c i e s  s u b t e r r a n e u m .  T h i s  g r o u p  i s  a i m e d  a t  l o w  t o  medium 
r a i n f a l l ,  s h o r t  g r o w i n g  s e a s o n  a r e a s  w i t h  a h i g h  f r e q u e n c y  o f  cropping. 
T h e  m a i n  b r e e d i n g  o b j e c t i v e  i s  t o  i m p r o v e  p e r s i s t e n c e  a n d  regeneration 
i n  y e a r s  f o l l o w i n g  c r o p p i n g  o r  p o o r  s e e d - s e t t i n g  conditions. 
( i i )  Group  2 .  E a r l y - m i d s e a s o n  m a t u r i t y  ( r a n g e  a p p r o x i m a t e l y  c v .  S e a t o n  Park 
t o  c v .  W o o g e n e l l u p )  - s u b s p e c i e s  s u b t e r r a n e u m  a n d  v a n n i n i c u m .  This 
g r o u p  i s  a i m e d  a t  medium t o  h i g h  r a i n f a l l  a r e a s  o f  m i x e d  f a r m i n g  where 
c r o p p i n g  i s  s i g n i f i c a n t  a n d  d i s e a s e s  c a n  b e  i m p o r t a n t .  V a r i e t i e s  of 
s s p .  y a n n i n i c u m  a r e  b e i n g  d e v e l o p e d  f o r  a r e a s  p r o n e  t o  winter 
waterlogging. 
( i i i )  Group 3 .  L a t e - m i d s e a s o n  t o  l a t e  m a t u r i t y  ( r a n g e  approximately 
c v .  Mt B a r k e r  t o  c v .  T a l l a r o o k )  - s u b s p e c i e s  s u b t e r r a n e u m  and 
v a n n i n i c u m .  V a r i e t i e s  i n  t h i s  g r o u p  a r e  i n t e n d e d  f o r  u s e  i n  high 
r a i n f a l l ,  l o n g  g r o w i n g  s e a s o n  a r e a s  w i t h  p r e d o m i n a n t l y  s e m i - p e r m a n e n t  or 
p e r m a n e n t  pastures. 
( i v )  Group 4 .  S u b s p e c i e s  b r a c h y c a l y c i n u m .  Members o f  t h i s  s u b s p e c i e s  are 
a d a p t e d  t o  n e u t r a l  t o  s l i g h t l y  a l k a l i n e  soils. 
Low o e s t r o g e n i c i t y  h a s  r e m a i n e d  a m a j o r  s e l e c t i o n  c r i t e r i o n .  R e s i s t a n c e  to 
r e d - l e g g e d  e a r t h m i t e  (RLEM), t h e  m a j o r  i n s e c t  p e s t  i n  a l l  S t a t e s ,  h a s  been 
e l e v a t e d  t o  a m a j o r  b r e e d i n g  a i m .  S e l e c t i o n  f o r  b l u e - g r e e n  a p h i d  (BGA) 
r e s i s t a n c e  i s  a l s o  p e r f o r m e d .  S p e c i f i c  b r e e d i n g  o b j e c t i v e s  e x i s t  f o r  e a c h  of 
t h e  d e f i n e d  b r e e d i n g  g r o u p s .  P r i n c i p a l  a i m s  o f  Group  1 m a t e r i a l  c o n t i n u e  to 
b e  i n c r e a s c l  h a r d s e e d e d n e s s  a n d  s e e d  p r o d u c t i o n  a n d  g o o d  b u r r  b u r i a l .  These 
s e l e c t i o n  c r i t e r i a  a l s o  a p L l y  t o  Group 2 m a t e r i a l .  D i s e a s e  r e s i s t a n c e  in 
Group 2 a n d  3 m a t e r i a l  i s  g i v e n  h i g h  s e l e c t i o n  p r i o r i t y .  R e s i s t a n c e  t o  clover 
s c o r c h ,  t h e  m o s t  d a m a g i n g  d i s e a s e ,  c o n t i n u e s  t o  b e  s o u g h t .  S e l e c t i o n  for 
r e s i s t a n c e  t o  r o o t  r o t  c a u s e d  b y  P h y t o p h t h o r a  c l a n d e s t i n a  h a s  b e e n  given 
i n c r e a s e d  p r i o r i t y .  I m p r o v e d  r e s i s t a n c e  t o  r o o t  r o t s  c a u s e d  b y  Pythium 
i r r e g u l a r e  a n d  R h i z o c t o n i a  s o l a n i  i s  a l s o  b e i n g  s o u g h t .  S c r e e n i n g  o f  advanced 
l i n e s  i s  a l s o  c o n d u c t e d  f o r  r e s i s t a n c e  t o  C e r c o s p o r a  l e a f s p o t ,  U r o m y c e s  rust 
(75 
a n d  p o w d e r y  m i l d e w .  S p e c i f i c  Group 4 o b j e c t i v e s  a r e  t o  d e v e l o p  c u l t i v a r s  of 
s s p .  b r a c h y c a l y c i n u m  o f  e a r l i e r  m a t u r i t y  a n d  g r e a t e r  h a r d s e e d e d n e s s  t h a n  cv. 
Clare. 
Methods: 
1 .  U n i v e r s i t y  F i e l d  Station 
B r e e d i n g  l i n e s  w e r e  h a n d  s o w n  i n t o  a w e e d - f r e e  s e e d  b e d  o n  a l o a m  covered 
s a n d .  Group  1 l i n e s  w e r e  s o w n  o n  3 / 6 ;  a l l  o t h e r  m a t e r i a l  w a s  s o w n  o n  13/5. 
B u l k  r o w s  w e r e  1 in l o n g  a n d  s o w n  a t  a r a t e  o f  1 . 5  g r a m s  p e r  r o w .  Rows for 
s i n g l e  p l a n t  s e l e c t i o n  w e r e  4 m l o n g  a n d  s o w n  a t  a r a t e  o f  1 0 0  s e e d s  p e r  row. 
L i n e s  w e r e  n o t  r e p l i c a t e d .  Rows w e r e  s o w n  2 m a p a r t .  T h r e e  d e n s e  r o w s  of 
o a t s  w e r e  s o w n  b e t w e e n  a d j a c e n t  r o w s  o f  s u b . c l o v e r  a s  p a r t  o f  a programme to 
r e d u c e  s p r e a d  o f  Cucumber M o s a i c  V i r u s  (CMV) b y  w a l k i n g  v i r i l i f e r o u s  aphids. 
O t h e r  m e a s u r e s  t a k e n - t o  c o n t r o l  t h e  s p r e a d  o f  CMV i n c l u d e d  fortnightly 
a p h i c i d e  s p r a y i n g  f r o m  l a t e  J u l y  o n w a r d s  a n d  r e m o v a l  o f  p l a n t  material 
e x p r e s s i n g  v i r u s  s y m p t o m s .  Weeds  w e r e  c o n t r o l l e d  d u r i n g  t h e  y e a r  b y  h a n d  and 
i n t e r - r o w  c u l t i v a t i o n .  S u p p l e m e n t a r y  o v e r h e a d  i r r i g a t i o n  w a s  a p p l i e d  in 
s p r i n g  w h e n  r e q u i r e d .  W a t e r i n g  c e a s e d  o n  1 5 / 1 1 .  S e e d  f r o m  r o w s  a n d  single 
p l a n t s  w e r e  h a r v e s t e d  i n  December. 
R e c o r d i n g s  t a k e n  d u r i n g  t h e  y e a r  i n c l u d e d  l e v e l s  o f  t h e  t h r e e  oestrogenic 
i s o f l a v o n e s ,  f o r m o n o n e t i n ,  g e n i s t e i n  a n d  b i o c h a n i n  A ,  w i n t e r  a n d  spring 
v i g o u r ,  d a y s  t o  f i r s t  f l o w e r i n g ,  l e a f  r u s t  a n d  p o w d e r y  m i l d e w  s e v e r i t y ,  seed 
y i e l d ,  s e e d  s i z e  a n d  h a r d s e e d e d n e s s .  Rows a n d  s i n g l e  p l a n t s  h a v e  been 
s e l e c t e d  f o r  f u r t h e r  d e v e l o p m e n t  o n  t h e  b a s i s  o f  t h e s e  r e s u l t s ,  i n  conjunction 
w i t h  r a t i n g s  f o r  r e s i s t a n c e  t o  c l o v e r  s c o r c h ,  P h y t o p h t h o r a  r o o t  r o t  and 
r e d - l e g g e d  earthmite. 
2 .  Wongan H i l l s  R e s e a r c h  Station 
F o u r  h u n d r e d  a n d  t w e n t y  f i v e  a d v a n c e d  Group 1 b r e e d i n g  l i n e s  w e r e  inoculated 
a n d  h a n d  s o w n  o n  3 1 / 5  i n t o  a p r e p a r e d ,  w e e d - f r e e  l o a m y  s a n d  s e e d  b e d .  Plots 
w e r e  1 m2 w i t h  s u r r o u n d i n g  1 m p a t h w a y s  a n d  r e p l i c a t e d  t w i c e .  Super-potash 
m i x t u r e  ( 2 0 0  k g / h a )  w a s  i n c o r p o r a t e d  p r i o r  t o  s o w i n g  a n d  a p p l i e d  a g a i n  on 
9 / 8 .  P l o t s  w e r e  m a i n t a i n e d  w e e d - f r e e  b y  u s e  o f  B r o d a l  ( 1 5 0  m L / h a )  o n  1 9 / 7  for 
m u s t a r d  w e e d ,  a n d  H o e g r a s s  ( 1 . 5  L / h a )  o n  2 / 8  f o r  r y e g r a s s ,  i n  a d d i t i o n  to 
h a n d - w e e d i n g  f o r  s p o r a d i c  c a p e w e e d  a n d  d o u b l e - g e e  a n d  i n t e r - p l o t  cultivation. 
R e c o r d i n g s  t a k e n  i n c l u d e d  w i n t e r  a n d  s p r i n g  v i g o u r ,  i s o f l a v o n e  c o n t e n t ,  days 
t o  f i r s t  f l o w e r i n g ,  r a t e  o f  s e n e s c e n c e  a n d  hardseededness. 
S e l e c t i o n  a n d  E v a l u a t i o n  Progress: 
1 .  L i n e s  u n d e r  f i e l d  evaluation 
C u r r e n t l y ,  f o u r  g r o u p s  o f  b r e e d i n g  l i n e s  a r e  u n d e r  f i e l d  e v a l u a t i o n  in 
c o n t i n u i n g  t r i a l s .  Don N i c h o l a s  ( D i v i s i o n  o f  P l a n t  I n d u s t r y )  h a s  b e e n  the 
. 1 r i n c i p a l  o f f i c e r  i n v o l v e d  i n  t h e s e  t r i a l s .  T h e  f i e l d  p e r f o r m a n c e  o f  these 
l i n e s  i n  W e s t e r n  A u s t r a l i a  a p p e a r s  i n  h i s  r e p o r t .  A l l  l i n e s  w e r e  g r o w n  a t  UFS 
i n  1 9 8 8  t o  c o l l e c t  f u r t h e r  d a t a  o n  p r i m a r y  s e l e c t i o n  characters. 
( i )  Group 3 s u b t e r r a n e u m s  
N i n e  l i n e s  a r e  c u r r e n t l y  i n  t h e  f i n a l  s t a g e  o f  f i e l d  e v a l u a t i o n  i n  Western 
A u s t r a l i a ,  New S o u t h  W a l e s ,  V i c t o r i a  a n d  T a s m a n i a .  A l l  a r e  i n t r o d u c t i o n s  from 
S a r d i n i a ,  a r e  l o w  i n  o e s t r o g e n i c i t y  a n d  h a v e  e x c e l l e n t  r e s i s t a n c e  to 
-2- 1 
1 
P h y t o p h t h o r a  r o o t  r o t  ( T a b l e  1 ) .  T h e r e  i s  s o m e  d o u b t ,  t h o u g h ,  a b o u t  the 
a d e q u a c y  o f  t h e  c l o v e r  s c o r c h  r e s i s t a n c e  o f  s o m e  l i n e s  f o r  W e s t e r n  Australian 
c o n d i t i o n s .  H o w e v e r ,  a l l  a r e  c o n t i n u i n g  t o  p e r f o r m  e x c e p t i o n a l l y  w e l l  across 
a r a n g e  o f  h i g h  r a i n f a l l  s i t e s .  R e g i s t r a t i o n  o f  a t  l e a s t  o n e  l i n e  is 
a n t i c i p a t e d  i n  1990. 
( i i )  Group 2 y a n n i n i c u m s  
S i x t e e n  l i n e s  h a v e  b e e n  s e l e c t e d  t o  e n t e r  f i n a l  s t a g e  e v a l u a t i o n  t r i a l s  in 
W e s t e r n  A u s t r a l i a ,  New S o u t h  W a l e s ,  V i c t o r i a ,  S o u t h  A u s t r a l i a  a n d  Tasmania. 
T e n  o f  t h e s e  l i n e s  o r i g i n a t e  f r o m  W e s t e r n  A u s t r a l i a ,  w h i l e  s e v e n  a r e  from 
S o u t h  A u s t r a l i a .  A l l  h a v e  s a t i s f a c t o r y  l e v e l s  o f  f o r m o n o n e t i n  a n d  the 
m a j o r i t y  h a v e  g o o d  P h y t o p h t h o r a  r e s i s t a a c e  ( T a b l e  2 ) .  T h e  m a j o r i t y  also 
a p p e a r  t o  b e  m o r e  h a r d s e e d e d  t h a n  T r i k k a l a .  T h e  R a b a t i e l l a  r e s i s t a n c e  of 
s e v e r a l  l i n e s  i s  d i s a p p o i n t i n g  b u t  t h e y  may b e  u s e f u l  i n  a r e a s  w h e r e  clover 
s c o r c h  i s  o n l y  a m i n o r  problem. 
( i i i )  Group  2 s u b t e r r a n e u m s  
S e v e n t e e n  l i n e s  a r e  c u r r e n t l y  i n  s e c o n d  s t a g e  e v a l u a t i o n  t r i a l s  i n  Western 
A u s t r a l i a ,  New S o u t h  W a l e s ,  V i c t o r i a  a n d  Q u e e n s l a n d .  T a b l e  3 o u t l i n e s  some  of 
t h e  c h a r a c t e r i s t i c s  o f  t h e s e  l i n e s .  A l l  l i n e s  a r e  l o w  i n  o e s t r o g e n i c i t y  and 
h a v e  b e t t e r  K a b a t i e l l a  r e s i s t a n c e  t h a n  S e a t o n  P a r k  a n d  W o o g e n e l l u p .  T h e y  are 
m o r e  h a r d s e e d e d  t h a n  S e a t o n  P a r k  a n d  s e v e r a l  a r e  m o r e  h a r d s e e d e d  t h a n  Junee. 
T h e  P h y t o p h t h o r a  r e s i s t a n c e  o f  s e v e r a l  l i n e s  i s  a l s o  g r e a t e r  t h a n  t h a t  of 
S e a t o n  P a r k .  T h e  b e s t  f i e l d  p e r f o r m e r s  w i l l  b e  s h o r t - l i s t e d  f o r  f i n a l  stage 
e v a l u a t i o n  t r i a l s  c o m m e n c i n g  i n  1990. 
( i v )  Group 1 s u b t e r r a n e u m s  
C u r r e n t l y  23  e a r l y  m a t u r i n g  l i n e s  a r e  i n  s e c o n d  s t a g e  e v a l u a t i o n  t r i a l s  in 
W e s t e r n  A u s t r a l i a ,  New S o u t h  W a l e s ,  V i c t o r i a  a n d  Q u e e n s l a n d .  Some o f  the 
c h a r a c t e r i s t i c s  o f  t h e s e  l i n e s  a r e  l i s t e d  i n  T a b l e  4 .  A l l  h a v e  v e r y  low 
f o r m o n o n e t i n  c o n t e n t s .  T h e  m a j o r i t y  o f  l i n e s  h a v e  much g r e a t e r  hardseededness 
t h a n  N u n g a r i n  a n d  D a l k e i t h .  T h e  R a b a t i e l l a  a n d  P h y t o p h t h o r a  r e s i s t a n c e s  of 
m o s t  l i n e s  a r e  p o o r ,  a l t h o u g h  t h e s e  d i s e a s e s  h a v e  l i t t l e  e f f e c t  i n  t h e  target 
e n v i r o n m e n t s  f o r  t h i s  m a t u r i t y  g r o u p .  L i n e s  w i t h  t h e  b e s t  o v e r a l l  field 
p e r f o r m a n c e  w i l l  e n t e r  f i n a l  s t a g e  e v a l u a t i o n  t r i a l s  i n  1990. 
I/ 
T h r e e  g r o u p s  o f  a d v a n c e d  g e n e r a t i o n  c r o s s b r e d s  a n d  i n t r o d u c t i o n s  are 
u n d e r g o i n g  s e l e c t i o n  f o r  e n t r y  i n t o  i n t e r s t a t e  f i e l d  trials. 
( i )  Group 3 s u b t e r r a n e u m s  
2 .  A d v a n c e d  b r e e d i n g  l i n e s  
One h u n d r e d  a n d  t w e l v e  l i n e s  a r e  c u r r e n t l y  u n d e r  c o n s i d e r a t i o n .  A summary of 
t h e  f e a t u r e s  o f  t h i s  c o h o r t  i s  l i s t e d  i n  T a b l e  5 .  T h e  m o s t  disease-resistant 
l i n e s  w i l l  e n t e r  S t a g e  1 i n t e r s t a t e  e v a l u a t i o n  t r i a l s  i n  1990. 
( i i )  Group 2 s u b t e r r a n e u m s  
One h u n d r e d  a n d  t w e n t y - t h r e e  l i n e s  a r e  b e i n g  c o n s i d e r e d  f o r  S t a g e  1 evaluation 
t r i a l s  i n  1 9 9 0 .  T h e  s e l e c t e d  l i n e s  w i l l  c o m b i n e  g o o d  d i s e a s e  r e s i s t a n c e  with 
h i g h  h a r d s e e d e d n e s s .  T a b l e  6 o u t l i n e s  t h e  f e a t u r e s  o f  t h i s  g r o u p  o f  material. 
-3- 
1 
( i i i )  Group  1 s u b t e r r a n e u m s  
1 
T h r e e  h u n d r e d  e a r l y  m a t u r i n g  l i n e s  h a v e  b e e n  s e l e c t e d  f o r  further 
c o n s i d e r a t i o n  f o l l o w i n g  t r i a l s  a t  UFS a n d  Wongan H i l l s  i n  1 9 8 8 .  T h e  most 
o u t s t a n d i n g  f e a t u r e  o f  t h e s e  l i n e s  i s  t h e i r  h i g h  h a r d s e e d e d n e s s ,  a l l  lines 
b e i n g  m o r e  h a r d s e e d e d  t h a n  N u n g a r i n  a n d  D a l k e i t h  ( T a b l e  7 ) .  F i e l d  evaluation 
o f  t h e  b e s t  l i n e s  i s  p l a n n e d  f o r  1991. 1 
3 .  E a r l y  g e n e r a t i o n  l i n e s  
I n  1 9 8 8  b u l k  o r  s i n g l e  p l a n t  s e l e c t i o n  w a s  c o n d u c t e d  o n  6 3 5  F4 a n d  F5 
Group  2 a n d  3 s u b t e r r a n e u m  a n d  y a n n i n i c u m  l i n e s .  S i x  F2 Group  1 bulk 
p o p u l a t i o n s  w e r e  s c r e e n e d  a s  s e e d l i n g s  i n  a g r o w t h  room f o r  red-legged 
e a r t h m i t e  r e s i s t a n c e  (RLEM). S u r v i v o r s  w e r e  t h e n  t r a n s p l a n t e d  t o  t h e  field. 
T h i s  w a s  t h e  f i r s t  a t t e m p t  t o  s c r e e n  a s e g r e g a t i n g  p o p u l a t i o n  f o r  RLEM. Other 
F2 p o p u l a t i o n s  w e r e  s o w n  a s  s e e d s .  S e v e r a l  o f  t h e s e  F2 p o p u l a t i o n s  derive 
f r o m  c r o s s e s  w i t h  p a r e n t s  i d e n t i f i e d  w i t h  some  r e s i s t a n c e  t o  RLEM. New Group 
1 F 1  h y b r i d s  w e r e  r a i s e d  i n  t h e  g l a s s h o u s e .  Many o f  t h e s e  a l s o  h a v e  RLEM 
r e s i s t a n t  parents. 
4 .  C r o s s i n g  programme 
T h e  1 9 8 8  c r o s s i n g  programme a i m e d  t o  i n c o r p o r a t e  K a b a t i e l l a ,  P h y t o p h t h o r a  and 
RLEM r e s i s t a n c e  i n t o  g r o u p  2 a n d  3 s u b t e r r a n e u m s  a n d  y a n n i n i c u m s  w i t h  good 
f i e l d  p e r f o r m a n c e .  I n  a d d i t i o n  a s m a l l  c r o s s i n g  programme i n v o l v i n g  e a r l y  and 
e a r l y - m i d s e a s o n  Group 4 l i n e s  ( s s p .  b r a c h y c a l y c i n u m )  w a s  c o m m e n c e d ;  resulting 
m a t e r i a l  i s  i n t e n d e d  f o r  s u i t a b l e  s o i l s  i n  S o u t h  A u s t r a l i a  a n d  New S o u t h  Wales. 
1 
5 .  S e e d  i n c r e a s e  
A p r o g r a m m e  t o  p r o d u c e  s e e d  s t o c k s  w i t h  m i n i m a l  i n f e c t i o n  f r o m  CMV w a s  
11 
u n d e r t a k e n  i n  1 9 8 8  w i t h  Mr D .  N i c h o l a s  a t  t h e  W o o r o l o o  P r i s o n  Farm.  This 
v i r u s ,  w h i c h  i s  b o t h  s e e d - b o r n e  a n d  t r a n s m i t t e d  b y  a p h i d s ,  h a s  contaminated 
NSCIP s e e d  s t o c k s .  T h e  l i n e s  i n  t h i s  programme i n c l u d e d  a l l  t h o s e  currently 
u n d e r g o i n g  f i e l d  e v a l u a t i o n  a n d  1 5 9  a d v a n c e d  l i n e s  f r o m  t h e  e a r l y  generation 
s e l e c t i o n  p r o g r a m m e .  S e e d l i n g s  w e r e  t e s t e d  f o r  f r e e d o m  f r o m  CMV a n d  g r o w n  as 
s p a c e d  p l a n t s  w i t h  s u b s e q u e n t  c h e c k s  f o r  v i r u s  i n f e c t i o n .  A r o u t i n e  spraying 
p r o g r a m m e  t o  p r e v e n t  a p h i d  o u t b r e a k s  w a s  a l s o  c o n d u c t e d .  S e e d  h a r v e s t e d  has 
f o r m e d  a n u c l e u s  o f  C M V - c l e a n  s e e d  f o r  f u r t h e r  increase. 
A r o u t i n e  i n s e c t i c i d e  p r o g r a m m e ,  c o u p l e d  w i t h  u s e  o f  o a t  b u f f e r s  b e t w e e n  rows, 
w a s  a d o p t e d  f o r  m a t e r i a l  g r o w n  a t  UFS .  O l d e r  s e e d  s t o c k s ,  known t o  have 
r e d u c e d  l e v e l s  o f  CMV i n f e c t i o n ,  w e r e  u s e d  w h e r e  p o s s i b l e .  P l a n t  material 
e x p r e s s i n g  v i r u s  s y m p t o m s  w a s  a l s o  r e m o v e d .  I t  i s  a p p a r e n t  t h a t  t h i s  approach 
r e s u l t e d  i n  a g r e a t l y  r e d u c e d  i n c i d e n c e  o f  CMV c o m p a r e d  t o  1987. 
6 .  D i s e a s e  a n d  i n s e c t  screening 
I n  1 9 8 8 ,  9 2 2  b r e e d i n g  l i n e s  w e r e  s c r e e n e d  f o r  c l o v e r  s c o r c h  r e s i s t a n c e  i n  the 
f i e l d  a t  Denmark b y  Mr D.  G i l l e s p i e  ( D i v i s i o n  o f  P l a n t  Industry). 
Mr G i l l e s p i e  a l s o  s c r c . a n e d  i n  a g r o w t h  c h a m b e r  1 9 2  b r e e d i n g  l i n e s  for 
r e s i s t a n c e  t o  RLEM. R e s i s t a n t  l i n e s  A e n t i f i e d  i n  t h e  p r o g r a m m e  h a v e  been 
u s e d  a s  p a r e n t s  i n  t h e  c r o s s i n g  p r o g r a m m e .  S i x  F2 e a r l y  maturing 
p o p u l a t i o n s  w e r e  a l s o  s c r e e n e d .  S u r v i v o r s  w e r e  p l a n t e d  i n  t h e  f i e l d  and 
s u b j e c t  t o  f u r t h e r  selection. 
T h r e e  h u n d r e d  a n d  t w e n t y  s i x  a d v a n c e d  b r e e d i n g  l i n e s  w e r e  s c r e e n e d  for 






T a t u r a  i n  a c o l l a b o r a t i v e  programme w i t h  t h e  V i c t o r i a n  D e p a r t m e n t  of 
A g r i c u l t u r e  a n d  R u r a l  A f f a i r s .  I n  a n o t h e r  c o l l a b o r a t i v e  programme w i t h  the 
T a s m a n i a n  D e p a r t m e n t  o f  A g r i c u l t u r e ,  2 5 6  a d v a n c e d  l i n e s  a r e  b e i n g  s c r e e n e d  for 
r e s i s t a n c e  t o  s u b t e r r a n e a n  c l o v e r  s t u n t  a n d  r e d  l e a f  viruses. 
T h e  W e s t e r n  A u s t r a l i a n  D e p a r t m e n t  o f  A g r i c u l t u r e  a l s o  s c r e e n e d  a d v a n c e d  lines 
i n  t h e  g r o w t h  c h a m b e r  f o r  r e s i s t a n c e  t o  BGA, R h i z o c t o n i a  a n d  P y t h i u m  root 
r o t s ,  C e r c o s p o r a  l e a f  s p o t ,  l e a f  r u s t  a n d  p o w d e r y  m i l d e w .  T h e  officers 
i n v o l v e d  w e r e  Mr D .  G i l l e s p i e ,  Mr M. B a r b e t t i  a n d  Mr J .  Sandow. 
-5- 
T a b l e  1 .  d f o u p  3 s u b t e r t a n e u m s  U n d e r  f i e l d  evaluation 
Line D a y s  t o  first 
flowering 
( s o w n  e a r l y  May) 
1 9 8 8  Meanl 
Formononetin 
(% d.m.) 
1 9 8 8  Meanl 
C l o v e r  - scorch2 
1 9 8 8  Mean 
Phytophthora 
r o o t  rot3 
Leaf 
rust4 
1 9 8 8  Mean 
Powdery 
mildew4 





1 9 8 7  Mean 
89774F 146 142.1 0.02 T 2.3 3.1 0.16 0 1.0 1 2.0 5.50 8.5 6.3 
89777C 146 147.9 0.25 0.17 5.5 5.0 0.30 0 0.5 0 0.3 5.80 8.2 6.7 
89816F 134 132.1 0.10 0.07 5.8 3.7 0.20 0 1.1 3 2.3 4.47 6.1 13.6 
89820D 141 139.4 T 0.02 5.5 4.1 0.00 0 0.5 0 1.0 4.75 8.7 5.4 
89822H 147 146.4 T 0.03 6.3 4.9 0.10 0 0.0 3 2.3 6.25 7.8 6.7 
89830F 144 142.9 0.05 0.05 2.5 2.7 0.07 0 0.3 0 0.4 5.70 40.4 33.0 
89841E 121 127.4 0.11 0.03 6.5 4.9 0.23 0 0.8 2.5 1.6 6.22 48.2 42.9 
89860D 130 128.6 0.05 0.02 6.6 4.9 0.10 0 1.4 0 0.3 4.38 26.8 22.9 
89880J 134 137.5 0.12 0.03 4.1 4.3 0.47 0 0.3 3 2.4 6.63 11.4 8.3 

























0 1.0 1.8 5.37 17.6 12.8 
Junee 132 128.7 0.07 0.02 0.8 2.5 0.65 5.0 5.0 5.23 43.4 27.5 
Larisa 137 136.3 0.07 0.05 3.6 4.8 0.00 1.5 2.3 4.35 5.8 
Karridale 140 137.9 0.33 0.19 6.8 4.6 0.20 4.6 4.4 5.30 6.8 7.0 
Mt Barker 138 134.9 0.04 0.02 5.3 5.3 0.70 0.3 1.4 4.15 1.6 1.9 
Woogenellup 130 129.7 0.14 0.09 5.8 8.1 1.00 2.5 2.4 6.00 2.7 2.2 
Tallarook 155 159.3 0.69 0.72 - - - 0.0 0.0 - 2.5 2.1 
Notes 
1 .  Mean v a l u e s  f o r  7 y e a r s  a t  UFS. 
2 .  F i e l d  r a t i n g s  a t  Denmark.  0 = v e r y  r e s i s t a n t ,  1 0  = v e r y  s u s c e p t i b l e .  D a t a  f r o m  D.  G i l l e s p i e  ( D i v i s i o n  o f  Plant 
I n d u s t r y ) .  Mean f r o m  5 years. 
3 .  G l a s s h o u s e  s c a l e d  r a t i n g s ,  0 . 0  = v e r y  r e s i s t a n t  ( =  c v .  L a r i s a ) ,  1 . 0  = v e r y  s u s c e p t i b l e  ( =  c v .  W o o g e n e l l u p ) .  D a t a  from 
S .  F l e t t  a n d  T .  Lim ( V i c t o r i a n  D.A.R.A). 
4 .  F i e l d  r a t i n g s  a t  UFS.  0 = n o  s y m p t o m s ,  5 = h e a v y  i n f e c t i o n .  Mean f r o m  2 years. 
5 .  G r o w t h  room s c a l e d  r a t i n g s .  0 = n o  s y m p t o m s ,  1 0  = d e a d .  D a t a  f r o m  D.  Gillespie. 
6 .  P e r  c e n t  h a r d s e e d  a f t e r  4 m o n t h s  i n  a n  a l t e r n a t i n g  6 0 ° / 1 5 ° C  c a b i n e t .  Mean f r o m  2 years. 
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OM MO IIIIII INN NIS a l l  IND 1111111 = I I  M t  MR i l l  SIM O N  SIM IIIP e l l  NIP SW 
IIIIIII1e G r a  Y a l l l i n i c i l l a u n a l t i e l l 1 W a l l i n p n  I I .  E l l  E l l  I n  MIR 1111 OM MID ON 
Line D a y s  t o  first 
flowering 
( s o w n  e a r l y  May) 
1 9 8 8  Meanl 
Formononetin 
(% d.m.) 
1 9 8 8  Meanl 
Clover 
scorch2 
1 9 8 8  Mean 
Phytophthora 









1 9 8 7  Mean 
76Y51-8 117 117.3 0.10 0.07 5.3 5.5 0.3 0 5 4.9 11.3 21.2 
76Y51-9 116 116.8 0.12 0.06 5.3 5.1 0.2 0 4 4.25 10.0 27.5 
76Y51-25 112 116.9 0.10 0.06 4.8 4.7 0.1 0 4 4.5 2.5 4.3 
76Y51-26 111 113.7 0.15 0.06 4.3 5.1 0-.4 0 4 6.0 8.3 14.7 
76Y51-27 112 114.2 0.22 0.08 4.0 5.1 0.2 0 4 5.6 4.3 6.2 
76Y51-28.2 117 119.0 0.10 0.03 3.5 4.3 0.2 0 4 4.9 22.6 36.3 
76Y51-31 116 118.6 0.07 0.02 3.5 5.1 0.1 0 3 3.65 21.6 33.8 
76Y52-3 126 128.8 0.10 0.08 6.8 6.4 0.0 0 3 6.8 13.9 16.0 
76Y52-15 137 133.8 0.17 0.11 4.3 5.6 0.4 0 3 3.7 14.1 27.1 
39314YB 125 127.9 T T 7.0 7.3 0.0 0 4 - 39.2 
FS-8 113 112.8a 0.10 0.07b 4.0 5.0c 0.3 0 5 4.9 4.2 
FS-9 108 111.8a 0.10 0.07b 4.3 0.3 0 4 5.6 19.2 
FS-12 113 114.8a 0.05 0.07b 4.0 5.5d 0.2 0 4 4.5 16.5 
FS-20 106 112.5a 0.15 0.08b 3.5 4.0d 0.1 0 5 6.4 4.0 
FS-24 125 123.3a 0.02 0.02b 3.5 3.2d 0.3 0 5 5.3 16.9 
FS-27 129 128.9a 0.25 0.16b 0.0 1.8d 0.7 0 4 5.6 10.9 
FS-28 132 132.0a 0.22 0.17b 1.5 1.8d 0.3 0 3 6.4 11.3 
Larisa 137 135.t) 0.07 0.06 3.6 4.5 0.0 - 1.5 4.35 4.5 
Trikkala 113 114.2 0.11 0.15 5.5 5.9 0.05 0 1.7 4.83 5.1 
Yarloop 111 114.7 1.52 1.03 8.0 8.3 0.7 - 0.3 6.2 0.0 
Junee 132 127.8 0.07 0.02 0.8 2.4 0.65 3 5.0 5.23 
S e a t o n  Park 114 110.2 0.06 0.03 8.4 8.1 0.5 - 1.8 5.52 
Woogenellup 130 129.5" 0.14 0.09 5.8 6.7 1.0 0 2.5 6.0 
N o t e s  
1 .  M e a n  v a l u e s  f o r  6 y e a r s  a t  UFS .  a .  Mean  v a l u e s  f o r  2 y e a r s .  b .  Mean  v a l u e s  f o r  3 years. 
2 .  F i e l d  r a t i n g s  a t  D e n m a r k .  0 = v e r y  r e s i s t a n t ,  1 0  = v e r y  s u s c e p t i b l e .  D a t a  f r o m  D.  G i l l e s p i e  ( D i v i s i o n  o f  P l a n t  Industry). 
M e a n  f r o m  4 y e a r s .  c .  Mean  f r o m  2 y e a r s .  d .  Mean  f r o m  3 years. 
3 .  G l a s s h o u s e  s c a l e d  r a t i n g s .  0 . 0  = v e r y  r e s i s t a n t  ( =  c v .  L a r i s a ) ,  1 . 0  = v e r y  s u s c e p t i b l e  ( =  c v .  W o o g e n e l l u p ) .  D a t a  from 
S .  F l e t t  a n d  T .  L i m  ( V i c t o r i a n  D.A.R.A.). 
4 .  F i e l d  r a t i n g s  a t  UFS.  0 = n o  s y m p t o m s ,  5 = h e a v y  i n f e c t i o n .  1 9 8 8  data. 
5 .  G r o w t h  r o o m  s c a l e d  r a t i n g s .  0 = n o  s y m p t o m s ,  1 0  = d e a d .  D a t a  f r o m  D.  Gillespie. 
6 .  P e r  c e n t  h a r d s e e d  a f t e r  4 m o n t h s  i n  a n  a l t e r n a t i n g  6 0 ° / 1 5 ° C  c a b i n e t .  M e a n  f r o m  2 years. 
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T a b l e  3 .  Group 2 s u b t e r r a n e u m s  u n d e r  f i e l d  evaluation 
Line D a y s  t o  first 
flowering 
( s o w n  e a r l y  May) 
1 9 8 8  Mean'. 
Formononetin 
(% d.m.) 
1 9 8 8  Meanl 
Clover 
scorch2 
1 9 8 8  Mean 
Phytophthora 
r o o t  rot3rust4 
Leaf 
1 9 8 8  Mean 
Powdery 
mildew4 





1 9 8 7  Mean 

































































5 4.8 5.55 18.1 25.0 
69S49-1 127 122.3 0.02 0.02 5.5 5.5 0.8 2 2.8 4.70 42.6 50.5 
74S21-2 114 113.2 0.15 0.05a 1.5 3.8 0.4 3 3.3 4.80 40.0 56.5 
74S21-6 118 116.7 0.02 0.05 5.3 4.5 0.8 0 0.3 5.55 49.1 53.0 
75S11-7 124 123.3 0.10 0.06 4.0 4.2 0.9 2 2.8 5.40 70.5 73.0 
75S13-12 126 124.7 0.12 0.04 3.0 2.6 0.8 0.5 1.0 5.85 39.0 42.5 
76S40-6 121 120.4 0.12 0.06 3.0 4.3 0.2 5 4.3 5.35 27.0 37.0 
76S40-7 123 120.8 0.07 0.06 3.0 4.5 0.2 5 4.0 4.85 33.3 46.0 
76S41-1 108 106.4 T 0.02 1.5 4.2 0.4 1 2.8 5.65 34.0 45.5 
76S41-2 113 109.1 0.10 0.04 1.5 3.2 0.5 5 2.5 4.40 43.2 60.5 
65328F 111 106.9 0.12 0.07 7.3 6.2 0.5 0 0.0 4.25 65.1 61.5 
65328G 110 108.1 0.15 0.07 8.3 5.7 1.0 0 0.8 5.35 49.4 54.5 
89838G 129 126.1 0.07 0.03 6.5 5.4 0.2 0 0.3 6.60 48.4 46.0 
89840A 111 110.3 0.02 0.03 5.5 4.6 0.5 0 0.5 5.85 61.0 59.0 
89841E 121 127.4 0.11 0.03 6.5 4.9 0.2 2.5 1.0 6.22 48.2 52.5 
89846B 112 112.4 0.07 0.02 7.0 5.7 0.2 1 0.5 6.25 60.0 57.5 
89848D 108 112.9 0.07 0.01 5.5 5.6 - 0 0.5 4.00 32.0 41.5 
Dinninup 112 114.0 1.20 1.09 8.4 7.6 0.3 0 0.0 4.0 - 4.87 - 
Enfield 122 119.8 0.31 0.21 - 
3.51 
- 0 0.0 4.7 4.1 5.20 3.8 
Esperance 122 122.8 0.27 0.28 0.0 0.9 0.4 0 0.3 4.0 2.5 5.15 27.6 
G r e e n  Range 130 125.7 0.04 0.04 2.8 2.2 0.75 5 5.0 1.0 1.8 5.37 17.6 
Junee 132 127.8 0.07 0.02 0.8 2.7 0.65 0 1.0 5.0 5.0 5.23 43.4 47.7 
S e a t o n  Park 114 110.2 0.06 0.03 8.4 8.2 0.5 0 1.8 1.8 1.8 5.52 26.7 22.4 
Woogenellup 130 129.5 0.14 0.09 5.8 6.9 1.0 0 0.0 2.5 2.5 6.00 2.7 7.9 
Trikkala 113 114.2 0.11 0.15 5.5 5.8 0.1 0 0.0 1.7 1.7 4.83 5.8 
N o t e s  
1 .  Mean v a l u e s  f o r  6 y e a r s  a t  UFS.  a .  R e s e l e c t e d  f o r  l o w  F - Mean f o r  3 years. 
2 .  F i e l d  r a t i n g s  a t  Deamark.  0 = v e r y  r e s i s t a n t ,  1 0  . v e r y  s u s c e p t i b l e .  D a t a  f r o m  D. G i l l e s p i e  ( D i v i s i o n  o f  Plant 
I n d u s t r y ) .  Mean f r o m  3 - 5  y e a r s .  b = 1 y e a r  only. 
3 .  G l a s s h o u s e  s c a l e d  r a t i n g s .  0 . 0  = v e r y  r e s i s t a n t  ( =  c v .  L a r i s a ) ,  1 . 0  = v e r y  s u s c e p t i b l e  ( =  c v .  W o o g e n e l l u p ) .  D a t a  from 
S .  F l e t t  a n d  T .  Lim ( V i c t o r i a n  D.A.R.A.). 
4 .  F i e l d  r a t i n g s  a t  UFS.  0 . n o  s y m p t o m s ,  5 = h e a v y  i n f e c t i o n .  Mean f r o m  2 years. 
5 .  G r o w t h  room s c a l e d  r a t i n g s .  0 = n o  s y m p t o m s ,  1 0  = d e a d .  D a t a  f r o m  D.  Gillespie. 
6 .  P e r  c e n t  h a r d s e e d  a f t e r  4 m o n t h s  i n  a n  a l t e r n a t i n g  6 0 ° / 1 5 °  c a b i n e t .  Mean f r o m  2 years. 
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69S30.5.4.1 95 105.3 103 96.5 0.12 0.05 54.1 59.4 3.6 8 
69S32.119.2 94 103.4 92 90.5 0.05 0.05 35.9 51.9 4.1 9 
75S05.22.3 81 84.4 84 81.0 0.02 0.01 65.7 79.7 4.95 9 
75S05.108 79 80.6 84 80.5 T 0.01 63.9 78.9 5.75 9.5 
75S08.104 80 83.0 85 81.5 0.10 0.03 65.5 69.0 5.6 7.5 
76S16.9.4.3 93 96.7 91 91.0 0.10 0.03 52.8 69.4 3.9 7.5 
76S16.9.5.1.4 89 105.0 97 89.0 0.05 0.01 65.6 82.3 6.6 8 
76S16.9.5.3.1 91 103.3 97.5 93.8 T 0.01 73.7 81.1 6.6 7.5 
76S16.9.5.4.1 91 104.1 94.5 91.8 T 0.01 79.7 83.2 7 . 3  • 8 
76S16.9.5.6.1 90 104.1 95 92.3 T 0.02 80.2 85.7 5.6 7 
76S27.107.2 88 95.0 88 88.3 0.05 0.02 68.4 74.7 5.6 8 
76S31.108.2 92 103.8 - 90.5 0.10 0.04 62.0 72.4 6.6 5 
76S32.1.4.1 88 95.4 91 89.8 0.07 0.04 52.3 70.1 5.8 6 
76S32.1.6.2 93 104.4 92 91.0 0.07 0.05 42.0 57.1 4.95 7 
76S32.2.4.1 88 99.3 91.5 89.8 0.15 0.04 49.0 56.2 6.6 6 
76S32.2.4.2 89 99.2 90.5 89.3 0.12 0.03 48.8 62.7 5.4 5.5 
76S32.122.3 88 88.7 92.5 88.5 0.15 0.06 49.5 66.4 5.3 5.5 
76S32.123.3 88 94.3 85 87.8 0.12 0.06 39.1 62.9 5.4 7 
8B40.2.1.1 91 94.5 91 86.9 0.02 0.03 60.9 75.7 5.1 8 
HD20.1.2 - 77.6 78.5 77.3 - 0.09 61.0 68.9 4.35 10 
70119 85 95.0 91 86.3 0.02 0.02 67.2 75.8 6.5 - 
83994B 94 104.9 100.5 93.3 0.12 0.04 70.8 66.7 4.13 7.5 
Nungarin 73 74.5 77 76.4 0.12 0.10 48.5 64.7 4.75 1.0 - 
Northam 76 78.6 78 77.3 0.12 0.04 54.2 59.4 5.0 0.8 - 
Dwalganup 82 86.0 83.5 81.7 1.07 1.03 64.3 61.4 4.0 0.9 - 
Geraldton - 91.0 - 84.8 - 0.57 63.0 64.4 5.95 0.8 - 
Daliak 93 98.7 91 88.2 0.15 0.12 40.8 56.6 4.9 0.3 - 
Dalkeith 93 95.8 87.5 83.7 T 0.01 52.7 62.1 5.14 0.3 - 
S e a t o n  Park 96 109.4 98.5 90.5 0.05 0.03 26.7 43.4 5.52 0.5 8.4 
N o t e s  
1 .  Sown 3 / 6 .  2 .  Mean v a l u e s  f o r  s o w i n g  i n  e a r l y  May o v e r  5 y e a r s .  3 .  S o w i n g s  i n  e a r l y  J u n e .  Mean f o r  2 years. 
4 .  Mean f o r  UFS s o w i n g s  o v e r  6 years. 
5 .  P e r  c e n t  h a r d s e e d  a f t e r  3 o r  4 m o n t h s  i n  a n  a l t e r n a t i n g  6 0 ° / 1 5 ° C  c a b i n e t .  Mean f r o m  Wongan H i l l s  a n d  UFS ( 3  o r  4 years). 
6 .  G r o w t h  room s c a l e d  r a t i n g s .  0 = n o  s y m p t o m s ,  1 0  = d e a d .  D a t a  f r o m  D.  G i l l e s p i e  ( D i v i s i o n  o f  P l a n t  Industry). 
7 .  G l a s s h o u s e  s c a l e d  r a t i n g s .  0 . 0  = v e r y  r e s i s t a n t ,  1 . 0  = v e r y  s u s c e p t i b l e .  D a t a  f r o m  V i c t o r i a n  D.A.R.A.. 
8 .  F i e l d  r a t i n g s  a t  Denmark.  0 = v e r y  r e s i s t a n t ,  1 0  = v e r y  s u s c e p t i b l e .  D a t a  f r o m  D. Gillespie. 
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T a b l e  5 .  A d v a n c e d  Group 3 s u b t e r r a n e u m  b r e e d i n g  l i n e s  ( 1 9 8 8  data) 1 
( i )  M a t u r i t y .  D a y s  t o  f i r s t  f l o w e r i n g  a t  UFS ,  s o w n  13/5 
D a y s  t o  f i r s t  f l o w e r i n g  1 3 1 - 1 4 0  1 4 1 - 1 5 0  1 5 1 - 1 6 0  > 1 6 0  Total 
N o .  lines 
C o n t r o l s :  K a r r i d a l e  140 
4 8  52  7 5 112 
Mt B a r k e r  1 3 8  W o o g e n e l l u p  1 3 0  
11 
( i i )  K a b a t i e l l a  r e s i s t a n c e .  Denmark f i e l d  r a t i n g s  ( D .  Gillespie) 
0 = v e r y  r e s i s t a n t ,  1 0  = v e r y  susceptible 
R a t i n g  0 0 . 5  1 1 . 5  2 2 . 5  3 3 . 5  4 > 4 Total 
N o .  l i n e s  2 4  3 2  1 2 0  3 5  1 1 2  
I/ 
C o n t r o l s :  K a r r i d a l e  6 . 8  Mt B a r k e r  5 . 3  W o o g e n e l l u p  5 . 8  G r e e n  R a n g e  2.8 
( i i i )  P h y t o p h t h o r a  r o o t  r o t  r e s i s t a n c e .  G l a s s h o u s e  r a t i n g s  (Victorian 
D.A.R.A.) 
0 . 0  = v e r y  r e s i s t a n t ,  1 . 0  = v e r y  susceptible 
R a t i n g  0 . 0  0 . 1  0 . 2  0 . 3  0 . 4  0 . 5  > 0 . 5  Total 
N o .  lines 2 8 1 1  8 6 6 7 1  112 
C o n t r o l s :  K a r r i d a l e  0 . 2  Mt B a r k e r  0.7 W o o g e n e l l u p  1 . 0  L a r i s a  0.0 
( i v )  H a r d s e e d e d n e s s .  % h a r d s e e d  a f t e r  4 m o n t h s  i n  a n  a l t e r n a t i n g  15°/60°C 
c a b i n e t  ( 1 9 8 7  figures) 
% h a r d s e e d  0 - 1 0  1 1 - 2 0  2 1 - 3 0  3 1 - 4 0  4 1 - 5 0  5 1 - 6 0  6 1 - 7 0  7 1 - 8 0  > 8 0  - Total 
N o .  l i n e s  1 5  9 6 2 1 1 2 7 6  112 




T a b l e  6 .  A d v a n c e d  Group 2 s u b t e r r a n e u m  b r e e d i n g  l i n e s  ( 1 9 8 8  data) 
1 
( i )  M a t u r i t y .  D a y s  t o  f i r s t  f l o w e r i n g  a t  UFS,  s o w n  13/5 
D a y s  t o  f i r s t  f l o w e r i n g  1 0 1 - 1 1 0  1 1 1 - 1 2 0  1 2 1 - 1 3 0  Total 
N o .  lines 8 
C o n t r o l s :  S e a t o n  P a r k  1 1 4  J u n e e  132 
5 9  5 5  1 123 
G r e e n  R a n g e  1 3 0  W o o g e n e l l u p  130 
( i i )  K a b a t i e l l a  r e s i s t a n c e .  Denmark f i e l d  r a t i n g s  ( D .  Gillespie) 
0 = v e r y  r e s i s t a n t ,  1 0  = v e r y  susceptible 
Rating 0 0 . 5  1 1 . 5  2 2 . 5  3 3 . 5  4 > 4 - Total 
N o .  l i n e s  4 4  - - - - 2 4  5 2 0  - 3 0  123 
C o n t r o l s :  S e a t o n  P a r k  8 . 4  E s p e r a n c e  0 . 0  G r e e n  R a n g e  2 . 8  W o o g e n e l l u p  5.8 
( i i i )  P h y t o p h t h o r a  r o o t  r o t  r e s i s t a n c e .  G l a s s h o u s e  r a t i n g s  (Victorian 
D.A.R.A.) 
0 . 0  = v e r y  r e s i s t a n t ,  1 . 0  = v e r y  susceptible 
Rating 0 . 0  0 . 1  0 . 2  0 . 3  0 . 4  0 . 5  > 0 . 5  - Total 
N o .  lines 3 1 0  9 9 1 4  6 7 2  123 
C o n t r o l s :  S e a t o n  P a r k  0 . 5  G r e e n  R a n g e  0 . 7 5  W o o g e n e l l u p  1 . 0  T r i k k a l a  0.1 
( i v )  H a r d s e e d e d n e s s .  % h a r d s e e d  a f t e r  4 m o n t h s  i n  a n  a l t e r n a t i n g  15°/60°C 
c a b i n e t  ( 1 9 8 7  figures) 
% h a r d s e e d  0 - 1 0  1 1 - 2 0  2 1 - 3 0  3 1 - 4 0  4 1 - 5 0  5 1 - 6 0  6 1 - 7 0  7 1 - 8 0  8 1 - 9 0  9 1 - 1 0 0  - Total 
N o .  l i n e s  3 7 5 9 1 6  5 9 5 6 3 5 5  123 
C o n t r o l s :  S e a t o n  P a r k  2 6 . 7  G r e e n  R a n g e  2 0 . 0  J u n e e  4 3 . 4  W o o g e n e l l u p  1.8 
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7 5- 
T a b l e  7 .  A d v a n c e d  Group 1 b r e e d i n g  lines 
( i )  M a t u r i t y .  D a y s  t o  f i r s t  f l o w e r i n g  a t  UFS.  Sown 3/6/1988 
D a y s  t o  f i r s t  f l o w e r i n g  < 7 0  7 1 - 8 0  8 1 - 9 0  9 1 - 1 0 0  1 0 0 - 1 1 0  Total 
N o .  lines 
C o n t r o l s :  N u n g a r i n  73 
2 4 6  1 0 4  1 3 6  1 0  2 300 
N o r t h a m  7 6  D a l i a k  93  D a l k e i t h  93 
( i i )  H a r d s e e d e d n e s s .  % h a r d s e e d  a f t e r  4 m o n t h s  i n  a n  a l t e r n a t i n g  15°/60°C 
c a b i n e t  ( 1 9 8 7  UFS figures) 
% hardseed < 5 0  5 1 - 6 0  6 1 - 7 0  7 1 - 8 0  8 1 - 9 0  9 1 - 1 0 0  Total 
N o .  lines 1 0  1 3 0  7 1  5 0  7 3 2  300 
C o n t r o l s :  N u n g a r i n  5 0 . 0  D a l k e i t h  50.1 D a l i a k  4 2 . 4  S e a t o n  P a r k  26.7 
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1 
1 
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